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(54) Television receiver for broadcast systems with a multiple of display formats 



(57) A television system (100) and display method 
for receiving and displaying television broadcasts having 
various formats. The television system (100) resizes the 
various received image formats for display on a common 
display device. Images are resized horizontally by alter- 
ing the rate at which data is sampled by the television 
(100). Images are resized vertically by using vertical 



scaling algorithms which alter the number of lines in an 
image. Format detection may be done automatically by 
decoding information contained in the vertical interval of 
the television broadcast signal, or by counting the 
nurrber of lines in each frame. The input format may be 
indicated by a viewer. 
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Description 

FIELD OF THE INVENTION 

5 This invention relates to the field of television systems, more particularly to television display systems that are capa^ 

ble of displaying images having multiple aspect ratios. 

BACKGROUND OF THE INVENTION 

io There are many television broadcast standards in existence today. The most common standard, used in the United 
States, is the National Television Systems Committee (NTSC) standard which provides for an interlaced image with a 
4:3 aspect ratio having a 59.94 Hz field rate and 525 lines per field. The video data transmitted by the NTSC television 
broadcast signal is an analog signal that may be digitally sampled to yield 640 square pixels horizontally on each of 480 
lines. The remaining lines of broadcast data are used for the vertical retrace interval and to convey other information 

75 such as closed captioning data. The horizontal and vertical resolution of an image is typically expressed as an array of 
pixels, for example an NTSC image is denoted 640x480. European standards include Phase Alternating Line (PAL) and 
Sequential Coleur Avec Memoire (SECAM) which are both interlaced, 4:3 systems that specily a 50 Hz field rate, 625 
lines per field signal that produces a 768x576 image of square pixels. These existing 4:3 standards are called Standard 
Television (STV). 

20 High-definition television (HDTV) systems have been proposed that transmit wider images having a 16:9 aspect 
ratio, and a much higher resolution compared to NTSC, PAL, and SECAM. HDTV standards include US-HD (United 
States High-Definition), HD-MAC (High-Definition Multiplexed Analogue Component), and MUSE (Multiple Sub-Nyquist- 
Sampling Encoding). Because the proposed HD broadcast standards require a much higher transmission bandwidth 
compared to the existing STV standard broadcasts, there are many technical and commercial impediments delaying 

25 the introduction of HD broadcasts. 

A group of interim standards has been proposed that are intended to achieve much of the image improvement 
promised by HDTV at a much lower cost. These Wide-Television (Wide-TV) standards typically broadcast a 16:9 inter- 
laced image with a resolution that is equivalent to today's STV. These wide-TV standards include wide-NTSC which 
transmits a video signal that can be sampled to produce a 853x480 image r as well as wide-PAL and wide-SECAM, both 

30 of which produce a 1 024x576 image. 

In addition to the broadcast formats discussed above, some video sources use what is called a letter-box format. 
Letter-box formatting is used to allow the transmission of wide video images that were originally created for cinema 
theater projectors to be transmitted via STV formats. Typically, the cinema image is scaled to a 640x360 image and 
broadcast with 60 blank lines of image data before and after the 360 lines of actual image data, resulting in a standard 

35 640x480 transmission. Unfortunately, just as there is no standard aspect ratio for cinema images, there is no true standard 
transmission format for letter-box video images. However, most letter-box video signals may be approximated by a 
640x360 pixel image with only a slight over- or under-scan. Another transmission standard commonly in use today is 
the Video Graphics Adapter (VGA) standard used by personal computers. There are many modes of VGA images which 
specify different pixel resolutions. For the purposes of this disclosure, it will be assumed that VGA images are progres- 

40 sively scanned (proscan) 640x480 images and have a 4:3 image aspect ratio, although the principles of this invention 
apply equally well to other VGA modes. 

Typically, television display systems are only capable of receiving one broadcast format. In the past that has been 
acceptable to consumers because only one television broadcast format was available in each location and the television 
broadcast standard was well established and therefore very stable. With the impending arrival of wide-TV and HDTV, it 

45 is envisioned that not only will more than one broadcast standard will be available to consumers in many locations, but 
that existing standards will gradually become obsolete. Therefore, there is a need for a multi-format television display 
system that is capable of displaying broadcast and computer generated images having both 4:3 and 16:9 aspect ratios. 

SUMMARY OF THE INVENTION 

50 

The present invention discloses a method and system for displaying broadcast and computer generated images of 
various aspect ratios and resolutions on a common display device. In accordance with the present invention, a multi- 
format television receiver system comprises a tuner circuit for receiving a television broadcast signal and outputting a 
video signal, a digital programmable signal processor circuit for receiving and processing the video signal from the tuner 
55 circuit and for producing a display-ready video signal, and a display device for receiving the processed video signal from 
the programmable signal processor and for producing a visual representation of the enhanced video signal. 

Further in accordance with the present invention, a television image is produced by receiving a television broadcast 
signal having a broadcast format, determining the broadcast format of the television broadcast signal, selectively 
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processing the received television broadcast signal, the processing being dependent on the broadcast format of the 
deceived television broadcast signal, and displaying the processed broadcast s>gnal on a d.sp.ay devce. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present invention, and the advantages thereof, reference is now made 
to the following descriptions taken in conjunction with the accompanying drawings, in which: 

FIG. 1 is a table listing a summary of some of the possible input and output formats and dimensions the disclosed 
multi-format television is designed to accommodate; 

FIG 2 is a block diagram of a television system according to one embodiment of the present invention. 

FIG 3 is a block diagram of an embodiment of the broadcast interface of Figure 1 ; 

FIG 4 is a block diagram of an embodiment of the VGA interface of Figure 1 ; 

FIG 5 is a block diagram of an embodiment of the signal processor of Figure 1 ; 

FIG 6 is a block diagram of an embodiment of the programmable digital signal processor of Figure 4; 

FIG 7 is an illustration of the bilinear interpolation algorithm for scaling three lines of input video data into four lines 

Z^SZt^tons of the cubic interpolation algorithm for scaling three lines of input video data into four 
lines of output video data. 

DETAILED DESCRIPTION 

A new television architecture has been developed that is capable of displaying both standard television broadcasts 
( S ™ having TsSS ratios, i.e. the ratio of image width to image height, of 4:3 and wide television broadcasts (wide- 
T^avino aspeS ratios of 16:9. The television architecture also includes a vWeo graphics adapter (VGA) mputto allow 
me teSon to display images created by VGA-compatible computers. Televisions using this architecture digitize an 
£££££ Kolg tSe extensive use of digrta. signal processing hardware as well as the ^^£SSt 
Signal signal processing hardware is programmed to process multiple display formats and signal transmission stand- 
ard to oDtimize the translation between broadcast image format and display format. 

device In order to maximize the size of the displayed image, the display data is scaled, enlarged or reduced, sucn tnat 
££££ ^ at least one dimension. This scaling is most efficiently performed by a Programmable 
oSmSZZ iJocesso as disclosed herein. Ideally the display device is a digital display device such as a digital micro- 
pSS^ fcught by commonly assigned U.S. Patent 5.061.049. "Spatial Ught Mcxlu later and Method," 
Sued Sir 29. 1991. or'a HqL crystal display (LCD). Analog displays, such as the traditonah *thode ray tube 
rCR-n could be used but would require that the display data be converted from digital to analog format. 

RaTe 1 is a tableJsting a summary of some of the possible input and output formats and dimens.on 5 jthe mult.- 
tormaue ev s Sr ^isli ignSto acoomnidate. In addition to the various modes of letterbox and VGA broadcasts dis- 
ced eZ Z welter the number of lines transmitted, the actual broadcast signals are un-p.xe.ated analog video 
sgnS ZZXZi* at various rates to yield different array sizes. The array size ^shown below for ,nput source 
resolution assumes that the analog video signal has been sampled to produce an array of square 

Figure 2 is a block diagram of a television 100 in accordance with the preserrt ,'^ 0 "; T^^oT" 1 °°' S , 
assumed to be a projection television and is comprised of a broadcast interface 102. a VGA interlace 104 a signal 
procSsor 1 06 a dip ay 1 08. and a color wheel 1 1 0. Not shown in Figure 2 are the light source projection optics^ and 
po^eTiuppS neces sary to complete the projection television. The television system shown in Figure 2 ,s a sequential 
coTsySm wherein each of thethree constituent single-color images required to produce a full 
PrSSi by the display 1 08. If the display 1 08 is capable of producing a full-color image, the color wheel 1 1 0 would not 

be ' Rgtfs depicts in greater detail the broadcast interface 102 of Figure 2. As shown in Figure 3 1 the broadcast 
, interface 102 includes a first tuner 202 to allow the demodulation of a primary broadcast video signal 203. Ageing 
dTnSulated, the luminance and chrominance components, as well as the horizontal and 

points of theprimary broadcast video signal 203 are separated by Y/C decoder 204. The symbol "Y is used to identrfy 
SumttcecompoLmofthedecc^ 

of the video signal The chrominance component of the video signal is further decoded into two color difference signals. 
, ^c^ewn isfgnals of an NTSC transmission are denoted by "I" and "Q" while "U" and "V" are used to denote 
the color difference signals of a PAL or SECAM transmission. 

Te broadcast interface 102 also includes an optional VGA inpul port 205 for receiving computer generated video 
images A multiplexer 206 selects erther the VGA video signal from the VGA input port 205 o, rthe 
video signal 203 as the primary video signal 207 which is input into the signal processor 106. The broadcast interface 



3 



EP 0 710 016 A2 

102 may also include one or more additional tuners 208 for demodulating secondary channels. The video signals 21 1 
from these secondary channels are spliced into the video signal from the primary channel by the signal processor 106 
to implement a picture-in-a-picture (PIP) or a picture-outside-a-picture (POP). An additional function included in the 
broadcast interface is the l 2 C bus interlace 210 which decodes standard l 2 C system commands from the front-panel 

5 television controls and from an infra-red remote control. The tuning and format control block 212 controls the operation 
of the tuners 202, and 208, and outputs a signal 209 to the signal processor indicating the format of the video input and 
the desired image output format. 

In some cases, the input format is automatically determined, typically by counting the number of image lines trans- 
mitted. In other cases, the input format will have to be manually selected by the viewer. Of course the format selections 

10 may be stored by the tuning and format control block 212 to allow the television to associate a broadcast format with 
each channel. It is also possible to transmit a format selection signal along with the video information by encoding a 
format selection signal in the vertical interval of the transmitted video signal. For example, NTSC standards include 40 
lines of vertical blanking to allow the electron beam of a CRT to vertically retrace. A portion of one of these 40 lines 
could be designated to include an encoded format signal to allow the tuning and format control block 21 2 to automatically 

is determine the video signal format and select the appropriate display format. 

Figure 4 shows an optional VGA interlace 104 that is an alternative to the VGA input port 205 shown in Figure 3. 
As shown in Figure 4, the VGA interface 104 is comprised of an analog -to-digital converter (ADC) 302 for each of the 
three color components. The optional VGA interface 104 increases the television system 100 cost but allows the computer 
generated VGA input signal 304 to bypass some of the signal processing hardware that is not required to display the 

20 proscan VGA image. 

Figure 5 shows a block diagram of a signal processor 106 according to one embodiment of the present invention. 
The primary video signal 207 from the broadcast interface, in analog Y, U, V format, is input to an ADC module 402 
where it is converted to a stream of digital video data 403. The resolution of the ADCs is typically 8 bits. The rate at 
which the ADC 402 samples the incoming video signal depends on the display format selected. In most cases, the 
25 sample rate will be adjusted so that each line of video data is sampled once for each pixel in a row of the display device. 
Typical sample rates are 12.27 MHz for an NTSC signal. 14.75 MHz for PAL. and 25.2 MHz for a VGA input signal. As 
taught in commonly assigned U.S. Patent Application 08/1 61 ,832, "DMD Architecture to Improve Horizontal Resolution," 
filed December 3, 1993. (Texas Instruments, Inc., Docket TI-17405), and co-filed U.S. Patent Application 08/332,545. 
"A New Digital Micromirror Architecture for Wide Display Applications, " (Texas Instruments, Inc., Docket TI-1 7868), which 
30 are hereby incorporated by reference, a display device with staggered rows of pixels may be used to increase the effective 
horizontal resolution of a display without increasing the number of pixels in each row. If a staggered pixel grid is used, 
the sampling of alternate rows of input data is delayed to align the samples with the pixel grid. 

After the primary video signal 207 is sampled, the digital video data 403 is input into a field spreader 404. Standard 
television transmission formats transmit each line of data separately followed by a horizontal retrace period in which no 
35 image data is transmitted. The purpose of a field spreader 404 is to change the digital video data 403 from a series of 
line bursts to a uniform stream of digital video data that is transmitted at a constant data rate, reducing the peak data 
rate of the digitized video signal. Each field spreader 404 is essentially a first-in-first-out memory (FIFO) which allows 
data to be written into the FIFO at a high rate and read out of the FIFO at a much lower rate. Data read out of the field 
spreader 404 is input into a programmable digital signal processor 406. 
40 The secondary video signals 211 from the PIP/POP tuner 208 are converted to a digital video signal 407 by the 
PIP/POP formatter 408. The PIP/POP formatter 408 receives timing and control signals from the signal processor con- 
troller 410 which allow the PIP/POP formatter 408 to reduce the size of the secondary video image. This size reduction, 
or decimation, i*> implemented by reducing the sample rate of the PIP/POP formatter 408. For example, if the display 
device 108 is displaying an 853x480 image, which includes a primary image and a secondary wide-NTSC image that 
45 is 1 /1 6th as large as the primary image, the PIP/POP formatter samples every fourth line of data 213 times. This results 
in a 213x120 PIP image that is spliced into the image data stream under the control of the signal processor controller 
410. The signal processor controller 410 receives control data from the PC bus and mode select signals from the broad- 
cast interface block 102 and coordinates the operation of the signal processor 106. 

The programmable digital signal processor 406 is capable of executing various image processing algorithms depend- 
so ing on the image input and display formats as well as the image data. Figure 6 shows one embodiment of a programmable 
digital signal processor 406 according to the present invention. As shown in Figure 6, the programmable digital signal 
processor 406 may include three separate processors 502, 504, 506. In the example shown, each processor 502, 504, 
506 is a Scan-line Video Processor (SVP) which is sold by Texas Instruments Incorporated, part numbers TMC57102 
andTMC57110. 

55 The SVPs 502. 504, 506 perform several image manipulation functions including sharpness f fltering, vertical filtering, 
proscan conversion, vertical scaling, and color space conversion. In the embodiment shown in Figure 6, SVP #1 502 
performs the sharpness and vertical filtering and the proscan conversion on the luminance signal. Vertical filtering, 
sharpness control, and proscan conversion are taught in commonly assigned U.S. Patent Applications 08/091,852, 
"Method and Device for Multi- Format Television," filed July 14, 1993, (Texas Instruments, Inc., docket TI-171 13), and 
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08/147,249. "Digital Television System: filed October 27, 1993, (Texas Instruments. Inc.. docket TM7855) which are 
hereby incorporated by reference. 

SVP #2 504 performs vertical scaling and proscan conversion of the color signals. Horizontal seal mg was aocom- 
nlished bv adjusting the sample rate of the ADC 402 to obtain the proper number of samples per row of the displayed 
imagf 5£?S££J* row is transmitted separately, the vertical scaling cannot be accomplished by •dwm 
a Tamp"n7Se The vertical dimension of a video frame may be expanded or contracted by vert.calscal.ng. Several 
USSa vertical scaling, including bilinear and cubic interpolation, may be used to alter the verfcea. d.mens.on of the 

Vide FiguJe e 7 illustrates bilinear interpolation for scaling three lines of input video signal into four lines of output video 
siana The three input lines are designated as line A through line C. The four output l.nes are des.gnated as Hne 0 
ZZi^T^W »ne C may be scaled to produce line 0 through line 3 with a small contr.but.on from l.ne 
D according to equations (1a) through (1d): 

LineO = A ( 1a > 

Linel = 2/8A + 6/8B ( 1b ) 

Line2 -4/8B + 4/8C < 1c > 

Line3<=6/8C + 2/8D < 1d > 

Beginning with line D the next three lines of input video signal may also be scaled to four output video lines^ according 
to ^SS^vS through (id). The bilinear scaling function of equations (1a) through (1d) may be repeatedly apphed 
tn the remainina input lines to produce corresponding sets of output lines. 

limSy n?nc 'ETes of input video signal may be converted to ten lines of video output accord-ngto equafons (2a) 

through (2j) below: 





Line 0 = A 


(2a) 


30 


Line 1 =0.1A + 0.9B 


(2b) 




Line 2 = 0.2B + 0.8C 


(2c) 




Une 3 = 0.3C + 0.7D 


(2d) 


35 


Line 4 = 0.4D + 0.6E 


(2e) 




Une 5 = 0.5E + 0.5F 


(2f) 


40 


Une 6 = 0.6F + 0.4G 


(2g) 




Une 7 = 0.7G + 0.3H 


(2h) 




Une 8 = 0.8H + 0.2I 


(2i) 


45 


Une 9 = 0.91 + 0.1 J 


<2j) 



The input vdeo lines are referred to as line A through line J. The output video lines are refened to as line >0 though Hine 
9 Beginning with line J, the next nine lines of input video signal may also be scaled to ten output vtoeo l.nes accordmg 

£ ° t0 XfbTn^l^fuSon of equations (2a) through <2j) may be repeatedly applied to the remaining input lines 

three lines of input video signal into four lines of output video signal. The three input l.nes are designated as nee 
£5 through Hne D The four oufcut lines are designated as line 0 through line 3. Une B through hne D may be scaled to 
prSuce line 0 through lineTwith small contributions from line A line E, and line F according to equabons (3a) through 
(3d): 

Line 0 = 0.055A + 0.89B + 0.055C < 3a ) 
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Line 1 = -0.014609A + 0.244078B + 0.782734C - 0.023203D 
Line 2 = -0.034375B + 0.534375C + 0.534375D - 0.034375E 
Line 3 = -0.023203C + 0.782734D + 0.255078E - 0.014609F 



(3b) 
(3C) 
(3d) 



Beginning with line D, the next three lines of input video signal may also be scaled to four output video lines according 
to equations (3a) through (3d). The cubic scaling function of equations (3a) through (3d) may be repeatedly applied to 
the remaining input lines to produce corresponding sets of output lines. 

Similarly, cubic interpolation may also be used to scale nine lines of input video signal to ten lines of video output 
according to equations (4a) through (4j) below: 



Line 0 = 0.55A + 0.89B + 0.55C 
Line 1 = -0.002915A + O.t 18475B + 0.871075C - 0.013365D 

Une 2 = -0.01 01 2B + 0.205200C + 0.81 9D - 0.01 408E 
Line 3 = -0.019305C + 0.3081 25D + 0.740825E - 0.029645F 

Une 4 = -0.0281 6D + 0.4202E + 0.6436F -0.03564G 
Line 5 = -0.034375E + 0.534375F + 0.534375G - 0.034375H 

Line 6 = -0.03564F + 0.6435G + 0.4202H - 0.028161 
Une 7 = -0.029645G + 0.740825H + 0.3081251 - 0.019305J 

Une 8 « -0T014080H + 0:8191 + 0.2052J - 0.01012K 
Line 9 = -0.0133651 + 0.871075J + 0.118475K - 0.002915L 



(4a) 
(4b) 
(4c) 
(4d) 
(4e) 
(4f) 
(4g) 
(4h) 
(4i) 
(4j) 



The input video lines are referred to as line B through line J. The output video lines are referred to as line 0 through 
line 9. Beginning with line J, the next nine lines of input video signal may also be scaled to ten output video lines according 
35 to equations (4a) through (4j). The cubic scaling function of equations (4a) through (4j) may be repeatedly applied to 
the remaining input lines to produce corresponding sets of output lines. 

SVP #3 506 performs a color space conversion algorithm which changes the video data from either the YUV or YIQ 
formats to RGB format. SVP #3 504 performs a matrix multiplication in order to convert from one color space conversion 
to another. A video signal in the NTSC format may be converted to the RGB format by using equation (5): 



-R- 




G 


ss 


_B. 





1.0 0.96 0.62JY- 
1.0 -0.28 0.65 / 
1.0 -1.1 7.7JLQ. 



(5) 



45 A video signal in either PAL or SECAM format may be converted to the RGB color space by using equation (6): 



G 
B. 



1.0 
1.0 
U-0 



1.14 0 
0.581 -0.395 
0 2.032] 



(6) 



According to one embodiment of the present invention, SVP #3 506 is used to connect the VGA input signal 304, which 
is already in RGB format, into the display data stream. The VGA input signal 304 could be multiplexed onto the display 
data stream by a separate multiplexer, but SVP #3 506 has available inputs and therefore does not require additional 
components in order to perform the multiplex function. When a VGA input signal is being displayed, the color space 
conversion algorithms are disabled. Alternately, the VGA input signal 304 is multiplexed onto the display data stream by 
SVP #2 504. This alternate embodiment would allow SVP #2 504 to scale the VGA input signal 304. 

Although the above description has described one embodiment for a programmable digital signal processor 406 
comprised of three SVPs 502, 504, 506. it should be understood that other types and quantities of processors, as well 
as alternate algorithms may be used without departing from the disclosed invention. 
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Referring back to Figure 5. the formatted video data 409 from the programmable digital signal processor 406. which 
is now in Re format is input into a degamma lookup table 412. Degamma lookup tables 412 are taught .n commonly 
LssbnedUS ^pTnV^aln08/160 633, technique to .ncrease the Apparent Dyn 

S ^embe^ 1 99? (Texas Instruments. Inc. docket TI-1 7403) and are used to correct the intensity of a video s.gnal 
non^RT display device. On-screen-display (OSD) and closed-captioning (CC) te* trfM may be 
added I to the f data stream by the text generator circuit 414. The OSD and CC text inforrr.at.on may be added to the data 
SeS. ei£er b£So?afte?the video'signa. has been gamma-corrected. The video data is then input into a reforn^tter 
4^rich receives data in a raster-scan format and outputs data to the display 108 in the order ,r * «*» e 
displayed.Asuitab.ereformatter is taught inco-f..edU.S. Patent Appli^ 

matting and Storing Display Data in Standard TV and HDTV Systems, " (Texas Instruments, Inc.. docket TI-1 78^9) which 
hereby incorporated by reference. Signal processor controller 410 also controls 

ensures the synchronous operation of the signal processor 106. the d.splay dev.ce 108. and the color wheel 110. 

While the principles of the present invention have been demonstrated with particular regard to the structures and 
methTdLos^ 

Tne scope of the invention is not intended to be limited to the particular structures and methods d.sclosed herein, but 
should instead be gauged by the breadth of the claims which follow. 

Claims 

A television receiver system for receiving and displaying television signals broadcast in multiple formats, the receiver 
^^XScuit for receiving thetelevision broadcast signal and outputtingafirst video signal havingabroadcast 

format at least one digital programmable signal processor circuit for receiving and processing the first video signal 
from the tuner circuitand for producing a second video «9nal. the digital programme signal prcy^^ 
ing video signals having multiple broadcast formats, wherein the processing performed is dependent on the broad- 
cast format of the received television signal; and 

aTfeast one display device for receding the second video signal from the programmable s.gnal processor 
and for producing a visual representation of the second video signal. 

™ t ^Ett£XZZ2?!L** and W, *a «eo s,gna, tan .he tune, CreuH. and io, out- 
putting the digitized video signal to the programmable signal processor. 

35 3 The svstem of Claim 1 or Claim 2, further comprising: . 

atraSonefie. d spreader in the video signal path between the funeral the programmable signa^ 
the field spreader for receiving bursts of the video signal, and for outputting the video signal at a constant rate to 
the programmable signal processor. 

40 4 The svstem of any preceding Claim, further comprising: . . 

The system oa yp^ and decjmatjng a second television broadcast sign a, and for .njerting a 

decimatedvideosignalintothevideosignal path between the tunerand the programmable s.gnal processor, wherem 
the video signal and the decimated video signal are simultaneously displayed by the display device. 

45 5. The system of any preceding Claim, wherein the programmable signal processor circuit includes an alternate video 
input for receiving an alternate video signal. 

6. The system of any preceding Claim, further comprising: „„_ . .. 

a timing controller for synchronizing the operations of the tuner, the programmable signal processor, and the 

so display device. 

7. The system of Claim 6, further comprising: . QnH 

a color wheel and motor, wherein the timing controller synchronizes the operation of the d.splay dev.ce and 

the color wheel and motor. 

55 

8. The system of any preceding Claim, further comprising: *r«m 

at least one data reformatter in the path of the second video signal for receiving the second video signal from 
the programmable signal processor and for outputting a reformatted and second video signal to the d.splay device. 
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9. The system of any preceding Claim, further comprising: 

a format detection circuit for receiving the video signal and determining the format of the video signal, wherein 
the format detection circuit communicated the format of the received video signal to the digital signal processor 
thereby determining the processing performed by the digital signal processor. 

5 

10. A method of producing a television image comprising: 

receiving a television broadcast signal, the television broadcast image having a broadcast format; 
determining the broadcast format of the television broadcast signal; 

selectively processing the received television broadcast signal, the processing being dependent on the broad- 
re? cast format of the received television broadcast signal; and 

displaying the processed broadcast signal on a display device. 

1 1 . The method of Claim 10. further comprising the steps of: 

receiving a second television broadcast signal; 
15 decimating the second television broadcast signal; and 

simultaneously displaying both the decimated second television broadcast signal and the processed broad- 
cast signal on a display device. 

12. The method of Claim 10 or Claim 11, wherein said determining step comprises the step of detecting information 
so encoded in the vertical interval of the received television broadcast signal. 
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